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(54) MASSAGE DEVICE

(57) A first drive shaft (123) having a pair of eccen-
tric shaft portions at its middle part and a second drive
shaft (124) on which a pair of eccentric cum bodies (155)
having eccentric cum portions are provided, are provid-
ed in a holding body (21). A pair of arms (127) are pro-
vided on the eccentric shaft portions of the first drive
shaft so as to freely oscillate and main massage rollers
(137) are provided on each of the arms. The kneading

movement is assigned to the main massage rollers by
a drive mechanism by selectively rotating the first drive
shaft or the second drive shaft. Each arm is composed
of an arm housing (132) having a first opening portion,
and an arm cover (135) which forms a holding portion
having a second opening portion, being bonded to the
arm housing and holding a slider (143) so as to freely
slide between the bonded surfaces.



EP 1 112 732 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] This invention relates to a massage apparatus
capable of providing massage such as pounding and
kneading to a user by means of massage rollers.

Background Art

[0002] A massage apparatus reciprocating massage
rollers along a determined direction and massaging the
user's back by means of the massage rollers is known.
In this kind of the massage apparatus, a mattress type
capable of providing massage to the overall back of the
user while the user lies on his or her back, and a chair
type capable of providing massage to parts higher than
the waist while the user sits down are known.
[0003] These massage apparatuses cannot only
make the massage rollers run, but also allow them to
selectively provide the pounding movement and the
kneading movement, in order to enhance the massage
effect.
[0004] To allow the massage rollers to selectively pro-
vide the pounding movement and the kneading move-
ment, the massage apparatus is required to adopt a
structure capable of certainly making each movement.
That is, the massage apparatus must be constituted to
be capable of certainly pounding the user by means of
the massage rollers when it is to make the pounding
movement, and certainly kneading the user by means
of the massage rollers when it is to make the kneading
movement.
[0005] In a conventional massage apparatus, a
pounding shaft and a kneading shaft are provided to al-
low the massage rollers to selectively provide the
pounding movement and the kneading movement. An
eccentric shaft portion is provided on the pounding
shaft, and proximal end portions of arms are coupled on
the eccentric shaft portion so as to be capable of rotating
and oscillating.
[0006] The massage rollers are rotatably provided on
a top side portion of each arm rather than the proximal
portion thereof and a slider is further provided on the top
side portion so as to freely slide along a determined di-
rection. An eccentric cum body is provided on the
kneading shaft and is fitted in a fitting hole formed on
the slider.
[0007] Thus, when the pounding shaft is rotated, the
arm rotates with the proximal portion serving as a ful-
crum and the massage rollers can thereby make the
pounding movement. By rotating the kneading shaft, the
arm oscillates and the massage rollers can thereby
make the kneading movement.
[0008] To slidably provide the slider on the arm, how-
ever, the structure of sequentially stacking and fixing a
slider receiver and a cover on one side surface of the
arm through a spacer has been adopted in the conven-

tional massage apparatus.
[0009] For this reason, the structure of slidably pro-
viding the slider on the arm is complicated, the number
of parts is increased, much labor is required to the as-
sembly, and thereby the manufacturing costs are in-
creased.
[0010] In addition, since the massage rollers are ro-
tatably provided on the arm, the support shaft is at-
tached to the arm and the massage rollers are support-
ed on the support shaft.
[0011] For this reason, much labor is not only required
for the attachment of the support shaft, but also the sup-
port shaft may become loose due to the use in a long
term by attaching the support shaft to the arm by means
of, for example, a screw or the like.
[0012] Moreover, if the slider is simply provided to
slide by the slider receiver, the slider becomes loose in
accordance with the accuracy in production of the slider
or the slider receiver. Therefore, the massage rollers
provided on the arm also become loose due to the loose-
ness of the slider and cannot certainly make the pound-
ing movement or the kneading movement.

Disclosure of Invention

[0013] This invention aims to provide a massage ap-
paratus which can be easily assembled with a small
number of components to have a comparatively simple
structure and can be manufactured at small costs, and
which allows a slider to be slidably provided on an arm.
[0014] According to an embodiment of this invention,
there is provided a massage apparatus comprising:

a holding body for reciprocating along a predeter-
mined direction;
a first drive shaft having a pair of eccentric shaft por-
tions at a middle portion thereof, and being provided
in the holding body while having an axis substan-
tially perpendicular to a running direction of the
holding body;
a second drive shaft provided in the holding body
while having an axis parallel to the first drive shaft;
a pair of eccentric cum bodies each having an ec-
centric cum portion which is eccentric to a middle
portion of the second drive shaft and which has an
axis inclined to the axis of the second drive shaft;
a pair of arms each having a proximal end portion
attached to the eccentric shaft portion of the first
drive shaft by a bearing so as to freely oscillate;
a pair of main massage rollers provided at two parts
on top sides of the respective arms closer than the
proximal end portions thereof, so as to freely rotate
at a predetermined distance;
a slider held to freely slide along a predetermined
direction at a part between the pair of main mas-
sage rollers of the arms, and fitted in the eccentric
cum portions so as to freely rotate, for sliding rela-
tively to the arms interlocking the eccentric rotation
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of the eccentric shaft portions of the first drive shaft;
and
a drive mechanism provided in the holding body, for
selectively rotating any one of the first and second
drive shafts, for assigning pounding movement to
the main massage rollers in accordance with the ec-
centric rotation of the eccentric shaft portions by
driving the first drive shaft, and for assigning knead-
ing movement to the/main massage rollers in ac-
cordance with the eccentric rotation of the eccentric
cum bodies by driving the second drive shaft,

characterized in that each of the arms is com-
posed of:

an arm housing having a first opening portion; and
an arm cover having a second opening portion fac-
ing the first opening portion, for forming a holding
portion bonded to the arm housing to hold the slider
to freely slide along a predetermined direction be-
tween the bonding surfaces.

Brief Description of Drawings

[0015] FIG. 1 is a plan view showing a massage ap-
paratus from which an exterior cover is removed, ac-
cording to a first embodiment of the present invention;
[0016] FIG. 2 is a partially sectional side view showing
the massage apparatus;
[0017] FIG. 3 is a perspective view showing coupling
structure of a holding body from which a power box is
removed and a belt;
[0018] FIG. 4 is a plan view showing a drive device
and a pair of guide rails;
[0019] FIG. 5A is a sectional view showing an attach-
ment structure of a base body and the guide rail;
[0020] FIG. 5B is a plan view showing the guide rail;
[0021] FIG. 5C is a sectional view showing the guide
rail;
[0022] FIG. 6 is an exploded perspective view show-
ing tension adjusting means;
[0023] FIG. 7 is partially sectional plan view showing
the tension adjusting means;
[0024] FIG. 8 is a longitudinal sectional view showing
the tension adjusting means;
[0025] FIG. 9 is a front view showing a holding portion
of the tension adjusting means;
[0026] FIG. 10 is a plan view showing a holding body;
[0027] FIG. 11 is a longitudinal sectional view showing
the holding body;
[0028] FIG. 12 is a side view showing the holding
body, illustrating the interior of the power box;
[0029] FIG. 13 is a plan view showing a state in which
the power box of the holding body is separated from a
side frame;
[0030] FIG. 14 is a sectional view showing the power
box in the holding body;
[0031] FIG. 15 is a perspective view schematically

showing a second drive mechanism for driving a first
drive shaft and a second drive shaft;
[0032] FIG. 16 is a front view showing a structure of
the first drive shaft;
[0033] FIG. 17 is an enlarged sectional view showing
an eccentric cum body provided on the second drive
shaft;
[0034] FIG. 18 is an exploded perspective view show-
ing the arm;
[0035] FIG. 19 is a front view showing the arm;
[0036] FIG. 20 is a sectional view as seen along a line
XX-XX of FIG. 19;
[0037] FIG. 21 is a sectional view as seen along a line
XXI-XXI of FIG. 19;
[0038] FIG. 22 is a sectional view as seen along a line
XXII-XXII of FIG. 19;
[0039] FIG. 23 is an enlarged sectional view showing
a structure of a slot groove for vertically positioning a
slider;
[0040] FIG. 24 is a front view showing the arm from
which an arm cover is removed;
[0041] FIG. 25A is a plan view showing an arm hous-
ing;
[0042] FIG. 25B is a front view showing the arm hous-
ing;
[0043] FIG. 25C is a sectional view as seen along a
line C-C of FIG. 25B;
[0044] FIG. 26A is a plan view showing the arm cover;
[0045] FIG. 26B is a front view;
[0046] FIG. 26C is a sectional view as seen along a
line C-C of FIG. 26B;
[0047] FIG. 26D is an enlarged view showing the slot
groove for vertically positioning the slider;
[0048] FIG. 27A is a front view showing the slider;
[0049] FIG. 27B is a side view showing the slider;
[0050] FIG. 28A is a sectional view showing an ec-
centric cum body;
[0051] FIG. 28B is a side view showing the eccentric
cum body;
[0052] FIG. 29 is a sectional view showing a cum
pressing portion attached to the eccentric cum body;
[0053] FIG. 30 is an explanatory view showing a
mechanism for sensing the rotation angle of the second
drive shaft;
[0054] FIGS. 31A to 31C are explanatory views show-
ing the rotation angle of the second drive shaft and an
inclined state of a pair of arms;
[0055] FIG. 32 is a side view schematically showing
the massage apparatus; and
[0056] FIG. 33 is a plan view showing a massage ap-
paratus according to a second embodiment of the
present invention.

Best Mode for Carrying Out of the Invention

[0057] Embodiments of this invention will be ex-
plained below with reference to the drawings.
[0058] FIGS. 1 to 32 show a first embodiment of the
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present invention. A mattress type massage apparatus
shown in FIG. 1 comprises a base body 1 shaped in a
rectangular flat plate. The base body 1 is formed of syn-
thetic resin shaped in a flexible sheet and can be bended
at a middle part in the longitudinal direction.
[0059] The base body 1 may be constituted by, for ex-
ample, a synthetic resin sheet or by superposing a plu-
rality of synthetic resin sheets having different hardness
and strength. Further, the base body 1 is not limited to
a synthetic resin sheet or a plurality of superposed syn-
thetic resin sheets, but may be constituted in a frame-
work structure or the like. The base body 1 is not limited
at all to the structure, type, material or the like.
[0060] A pair of guide rails 4 molded of nylon (name
of an article) or synthetic resin such as polypropylene
are mounted in parallel, remote from one another, at
both end parts in the lateral direction on the top surface
of the base body 1. Each of guide rails 4 has a strip-
shaped base portion 4a and L-shaped support portions
4b are formed on both ends in the lateral direction of the
base portion 4a as shown in FIGS. 5A to 5C. A pair of
L-shaped elements 4c project from each of upper and
lower surfaces of a middle part of the base portion 4a,
so as to face one another. Thus, a passage 4d is formed
on each of upper and lower surfaces of the base portion
4a and a side of the upper passage 4d serves as a run-
ning surface 4e of wheels 114 as described later.
[0061] The guide rail 4 is held by a plurality of holding
members 4f to be able to slide on the top surface of the
base body 1. That is, each of holding members 4f is sub-
stantially formed in a bracket shape as shown in FIG.
5A. A middle part of the holding member 4f is bonded
on the lower surface of the base body 1. Engagement
portions 4g bent in an L shape at both ends of the hold-
ing member 4f project from a pair of openings la formed
on the base body 1 toward the top surface of the base
body 1 and engage with the support portions 4b of the
guide rail 4. Thus, the guide rail 4 is held to be able to
slide on the base body 1.
[0062] A plurality of slits 4h are formed with a prede-
termined distance disposed therebetween, at one or two
portions of the middle part of the guide rail 4 other than
the base portion 4a as shown in FIGS. 5B and 5C. For
this reason, the guide rail 4 can be bended together with
the base body 1 at the slits 4h.
[0063] Cushion members 5 formed of an elastic ma-
terial such as urethane foam are provided at the outer
side and one longitudinal end side, respectively, on the
top surface of the base body 1.
[0064] As shown in FIG. 1, a drive device 10 is pro-
vided as a first drive mechanism, on the top surface of
one longitudinal end side of the base body 1, i.e. at one
side end of the guide rails 4. The drive device 10 has a
casing 11 as shown in FIGS. 2 and 4. A drive source 12
in which a speed reducer and a motor are integrally con-
stituted is provided in the casing 11. The drive source
12 allows a pair of gears 13, which are provided on each
side of the casing 11, to be rotated in opposite directions.

A drive pulley 14 is provided integrally with each of the
gears 13.
[0065] As shown in FIG. 2, end portions of a belt 15,
which serves as a power transmission member com-
posed of a metal strip such as stainless steel, are wound
round the paired drive pulleys 14, respectively. The mid-
dle parts of the belt 15 pass through the upper and lower
passages 4d of the guide rail 4 and are hooked on a
follower roller 16, which is provided to be freely rotatable
on the other end of the guide rail 4.
[0066] When the drive source 12 is operated to drive
the paired gears 13 in opposite directions, the belt 15 is
paid out from the drive pulley 14 of one of the gears 13
and wound round the drive pulley 14 of the other gear
13. The belt 15 is thereby driven to run along the pas-
sages 4d.
[0067] In FIG. 2, for example, if one of the drive pul-
leys 14 is rotated in a direction of an arrow X and the
other drive pulley 14 is rotated in a direction of an arrow
Y, the part of the belt 15 passing through the upper pas-
sage 4d is driven to run in a direction represented by an
arrow Z.
[0068] As shown in FIG. 4, a running range setting
mechanism 17 for reciprocating the belt 15 within a cer-
tain running range is provided in the casing 11. The run-
ning range setting mechanism 17, for example, detects
the running distance of the belt 15 in accordance with
the number of rotations of the drive pulleys 14 and the
like and changes the direction of the rotation of the gears
13 made by the drive source 12 in accordance with the
detection signal, though not shown in detail. The belt 15
thereby reciprocates within a certain running range.
[0069] A holding body 21 driven to run by the belt 15
is provided between the paired guide rails 4 as shown
in FIG. 1. The structure of the holding body 21 will be
explained later. The top side of the holding body 21, i.e.
the top side of the base body 1 is covered by an exterior
cover 20 as shown in FIG. 32, such that the user lies on
the exterior cover 20.
[0070] Tension adjusting means 41 for controlling the
tension of the belt 15 are provided at the end of the
paired guide rails 4, which is positioned on the side of
the drive device 10 as shown in FIG. 1. Each of the ten-
sion adjusting means 41 has a holding member 42 ob-
tained by bending a plate to make the side surface there-
of shaped substantially in a bracket as shown in FIGS.
6 to 9.
[0071] The holding member 42 is provided with the
back wall bonded to the casing 11 of the drive device
10. A guide member 43 is provided on a top surface of
the bottom part of the holding member 42. Guide
grooves 44 are formed at both sides of the guide mem-
ber 43 by bending the guide member 43 in a shape of
a mountain having a strip-shaped member. The lower
ends of both side of the guide member 43 are fixed on
the top surface of the bottom part of the holding member
42. A bracket-shaped cutaway portion 45 is formed on
the middle part of the guide member 43.
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[0072] A slide member 46 is supported by the holding
member 42 so as to be freely slidable. The slide member
46 is formed by bending a strip plate like member such
that its plane surface is shaped substantially in a brack-
et. The middle part of the slide member 46 is formed to
be lower than the middle part where the cutaway portion
45 of the guide member 43 is formed.
[0073] Both side edges of the slide member 46 are
inserted into the guide groove 44 so that the slide mem-
ber 46 can slide freely therein. That is, the slide member
46 is guided in the guide groove 44 and can slide along
the top surface of the bottom part of the holding member
42.
[0074] A proximal end of each side edge of the slide
member 46 is bent in an L letter as a support element
47. A spring 48 serving as an elastic member is provided
between the support element 47 and the back wall of
the holding member 42. That is, as shown in FIG. 7, one
end of the spring 48 is held by a pin 49 provided at the
support element 47 and the other end thereof is made
to abut on the back wall of the holding member 42.
[0075] Openings 42a and 11a are formed at positions
corresponding to one another, respectively, on the back
wall of the holding member 42 and the casing 11 of the
drive device 10 on which the back wall is bonded, as
shown in FIGS. 6 and 8. The belt 15 is inserted through
the openings 42a and lla.
[0076] One end surface of the guide rail 4 abuts on
the middle part of the slide member 46. In this state, the
tension of the belt 15 is applied the guide rail 4 in the
direction represented by an arrow A in FIG. 1, the guide
rail 4 slides in the direction of the arrow A by the tension,
and the spring 48 is thereby compressed. That is, the
guide rail 4 is held on the base body 1 to be elastically
slidable by the spring 48.
[0077] Thus, if the length of the guide rail 4 longitudi-
nally extends or contracts by the variation in the temper-
ature or the like, the guide rail 4 slides while elastically
displacing the slide member 46 of the tension adjusting
means 41 in accordance with the extension and con-
traction and, therefore, the tension occurring at the belt
15 can be constantly maintained.
[0078] That is, when the guide rail 4 extends, it is pos-
sible to prevent the stress more than the necessary one
from being applied to the guide rail 4. When the guide
rail 4 contracts its length, it is possible to prevent the
belt 15 from being loose. It is also possible to absorb the
extension and contraction of the guide rail 4 caused by
the difference in the diameters of the winding of the drive
pulleys 14.
[0079] The holding body 21 has a pair of side frames
112 formed of synthetic resin in a shape of a casing, with
the lower surface opening, as shown in FIGS. 10 to 12.
The bottom parts of both end portions in the running di-
rection of the paired side frames 112 are coupled by cou-
pling shafts 113, respectively.
[0080] Guide rollers 114 running on the running sur-
faces 4e formed on the guide rails 4 are provided re-

spectively at both end portions of each of the paired cou-
pling shafts 113 so as to be freely rotatable. A center
frame 115, which has a side surface having a rectangu-
lar shape, is fixed at the middle portions of the coupling
shafts 113 along the running direction of the side frames
112.
[0081] A holding member 115a is attached to the low-
er end of the middle part on the outer surface of the side
frame 112 as shown in FIG. 12. A middle part of a wire
116 is inserted through the holding member 115a and
thereby fixed. Both end portions of the wire 116 are led
along the direction of the side portion of the side frame
112 and coupled to the belt 15 via coupling portions 117.
The terminals of the end portions are coupled and fixed
to the coupling shaft 113.
[0082] Thus, the holding body 21 interlocks the belt
15 via the wire 116 by driving the belt 15 to run. That is,
the holding body 21 reciprocates along the guide rail 4.
[0083] As shown in FIG. 10, an electric component
box 121 is attached to the outside surface of one of the
side frames 112 so as to be freely detachable therefrom
and a power box 122 is also attached to the outside sur-
face of the other side frame 112 so as to be freely de-
tachable therefrom. A first drive shaft 123 is rotatably
provided at a lower part of one end side in the running
direction, between the paired side frames 112 of the
holding body 21, and a second drive shaft 124 is also
rotatably provided at an upper part of the middle portion
of the holding body 21.
[0084] The power box 122 is composed of a main
body portion 122a whose side surface positioned at the
laterally inner side of the holding body 21 is opened, and
a lid portion 122b fixed bonded to the opening surface
and fixed by screws 122c. The main body portion 122a
is formed of aluminum die-casting or the like having a
comparatively high heat conductivity, and the lid portion
122b is formed of synthetic resin.
[0085] The first drive shaft 123 is divided into a first
portion 123a and a second portion 123b at the middle
part in the longitudinal direction of the shaft as shown in
FIG. 16. A first eccentric shaft portion 124a and a sec-
ond eccentric shaft portion 124b are provided at the first
portion 123a and the second portion 123b, respectively.
The eccentric shaft portion 124a and the eccentric shaft
portion 124b are coupled while eccentric phases thereof
are shifted from one another at 180 degrees by a joint
125, which connects top end portions of the eccentric
shaft portion 124a and the eccentric shaft portion 124b.
The joint 125 is rotatably supported at the center frame
115 by a first bearing 126.
[0086] Further, a proximal end portion of an arm 127
whose side surface is shaped in an L letter is coupled
to each of the eccentric shaft portions 124a and 124b
by a second spherical bearing 129 so as to be freely
rotatable and slidable. That is, a pair of arms 127 are
provided symmetrically around the center of the lateral
direction of the holding body 21.
[0087] As shown in FIG. 18, the arm 127 is composed
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of an arm housing 132 at which a first rectangular open-
ing portion 131 is formed, and an arm cover 135 at which
a second rectangular opening portion 133 is formed and
which is bonded and fixed on one side surface of the
arm housing 132 by screws 134. The arm housing 132
and the arm cover 135 are formed of synthetic resin
such as polyacetals and the like.
[0088] A pair of support shafts 136 are molded to
project integrally with a certain distance disposed ther-
ebetween, on the other side surface of the middle part
and the top end part of the arm housing 132, i.e. on the
part closer to the end than the proximal part when the
proximal part is attached to the eccentric shaft portions
124a and 124b.
[0089] A main massage roller 137, which has a plu-
rality of semi-spherical projections 137a are provided on
an outer peripheral surface thereof along the peripheral
direction, is provided to be freely rotatable on the paired
support shafts 136 via a bush 138 divided into two piec-
es, as shown in FIG. 21. The support shaft 136 passes
into the main massage roller 137 and the main massage
roller 137 is held by an attachment screw 141 engaged
with a screw hole 139 formed on the arm cover 135 so
as not to be detached from the support shaft 136.
[0090] Since the paired support shafts 136 are mold-
ed integrally with the arm housing 132 and the main
massage rollers 137 are attached to the support shafts
136, the attachment to the support shafts 136 can be
executed more easily than the other components. In ad-
dition, since the support shafts 136 are not loose to the
arm housing 132, the main massage rollers 137 can be
strictly attached.
[0091] A holding portion 142 is formed between the
surfaces of the arm housing 132 and the arm cover 135
as shown in FIGS. 22 and 23. A slider 143 is provided
at the holding portion 142 so as to be freely slidable
along the separating direction of the paired main mas-
sage rollers 137, i.e. the lateral direction.
[0092] As shown in FIGS. 27A and 27B, the slider 143
is a rectangular metal plate. Guide elements 144 project
from top and bottom end surfaces and both side surfac-
es of the slider 143. The guide elements 144 are slidably
contained in recess portions 145 formed on both sides,
and upper and lower ends of the first opening portion
131 on one side surface of the arm housing 132, as
shown in FIG. 24.
[0093] A pair of strip-like receiving portions 146,
which enter the lower parts of the recess portions 145
formed on both sides of the first opening portion 131 of
the arm housing 132, are integrally formed to project,
on the inner surface of the arm cover 135, as shown in
FIGS. 23, 26A and 26B.
[0094] First slot grooves 147 are formed on the receiv-
ing portions 146 as shown in FIGS. 23 and 26D. Screw
holes 148 for communicating with the first slot grooves
147 are formed on the arm cover 135, and first defor-
mation screws 149 (FIG. 18) are engaged with the screw
holes 148.

[0095] When the first deformation screw 149 is en-
gaged with the receiving portion 146, upper and lower
parts of the receiving portion 146 divided by the first slot
groove 147 expand in the vertical direction and pressu-
rize the lower surface of the guide element 144 at the
side of the slider 143. Thus, the vertically loose condition
of the slider 143 in the holding portion 142 can be pre-
vented.
[0096] Further, a second slot groove 151 is formed on
each of the top and bottom end sides of the second
opening portion 133 as shown in FIGS. 26A and 26C.
Screw holes 152 for communicating with the second slot
grooves 151 from the outer surface of the arm cover 135
are formed on the arm cover 135.
[0097] Second deformation screws 153 are engaged
with the screw holes 152. Thus, the parts of the arm cov-
er 135 at which the second slot grooves 151 are formed
expand inwardly and pressurize the guide elements 144
provided on the upper and lower sides of the slider 143.
Therefore, it is possible to prevent the slider 143 from
being loose in the direction of thickness intersecting the
sliding direction.
[0098] That is, the slider 143 is provided to be freely
slidable without being loose in the longitudinal direction
and the direction of thickness, by the first deformation
screws 149 and the second deformation screws 53.
[0099] As shown in FIGS. 25A and 25B, oil storing
grooves 132a are formed on the inner surfaces of the
recess portions 145 formed on both side ends and the
upper and lower ends of the first opening portion 131 of
the arm housing 132. As shown in FIGS. 26A and 26B,
oil storing grooves 135a are formed at parts facing the
recess portions 145, on the inner surface of the arm cov-
er 135. Lubricating oil is supplied into the oil storing
grooves 132a and 135a.
[0100] Thus, the slider 143 provided to be slidable on
the holding portion 142 can smoothly slide for a long
time.
[0101] A fitting hole 154 is formed on the slider 143.
The middle part of the second drive shaft 124 is inserted
through the fitting hole 154. An eccentric cum body 155
is mounted on the middle part of the second drive shaft
124.
[0102] A boss portion 156 and an eccentric cum por-
tion 157 are integrally formed by synthetic resin on the
eccentric cum body 155 as shown in FIG. 28. A shaft
hole 158 is formed at the eccentric cum body 155, and
the second drive shaft 124 is inserted through the shaft
hole 158. A key 159 is provided between the shaft hole
158 of the eccentric cum body 155 and the second drive
shaft 124 as shown in FIG. 17.
[0103] The eccentric cum portion 157 is eccentric to
the axis of the second drive shaft 124 and is inclined at
a predetermined angle as shown in FIG. 28. A collar por-
tion 161 is formed on one side of the eccentric cum por-
tion 157. The eccentric cum portion 157 is engaged with
the fitting hole 154 through a thrust washer 160 (FIG.
18).
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[0104] A cum pressing member 162 of synthetic resin
is bonded and fixed to an end surface of the eccentric
cum portion 157. The slider 143 is sandwiched between
the cum pressing member 162 and the collar portion
161. The cum pressing member 162 is formed to have
a diameter greater than the diameter of the eccentric
cum portion 157.
[0105] A recess portion 163, which opens to the end
surface of the eccentric cum portion 157, is formed on
the end surface thereof as shown in FIGS. 28A and 28B.
A projecting portion 164, which is fitted in the recess por-
tion 163, is provided on the cum pressing member 162
as shown in FIG. 29.
[0106] Split grooves 165 are formed along the longi-
tudinal direction of the shaft, on the peripheral wall of
the recess portion 163 of the eccentric cum portion 157.
A third slot groove 166 is formed in the projecting portion
164. Further, a screw hole 167 communicating with the
third slot groove 166 is formed in the cum pressing mem-
ber 162. A third deformation screw 168 is engaged with
the screw hole 167 as shown in FIG. 17.
[0107] Thus, the projecting portion 164 expands lat-
erally, presses the peripheral wall of the recess portion
163 which is split by the split grooves 165, outwardly in
the radial direction, and makes the peripheral wall con-
tact the inner peripheral surface of the fitting hole 154
of the slider 143. Therefore, the eccentric cum body 155
can be fitted in the fitting hole 154 of the slider 143 with-
out being loose.
[0108] The second drive shaft 124 is driven to rotate
as described later. Then, the paired main massage roll-
ers 137 revolve vertically in accordance with the eccen-
tricity and the angle of inclination of the eccentric cum
body 155, and the arm 127 pivots in the direction repre-
sented by an arrow in FIG. 10. For this reason, the
paired main massage rollers 137 provided on each arm
127 execute the kneading movement.
[0109] At this time, since the slider 143 slides to the
arm 127 in accordance with the eccentric rotation of the
eccentric cum portion 157, the pivoting movement of the
paired arms 127 is smoothly executed.
[0110] At the upper part of the arm housing 132 of the
arm 127, a covering portion 168 for covering the upper
side of the eccentric cum body 155 projecting from the
opening portion 131 is provided. Thus, it is possible to
prevent the user's body from abutting on the eccentric
cum body 155.
[0111] On the second drive shaft 124, a pair of center
rollers 171 positioned at both sides of the center frame
115, a pair of side rollers 172 positioned in the vicinity
of the inner surfaces of the respective side frames 112,
and a pair of auxiliary massage rollers 173 contained in
container portions 112a formed to open to the upper sur-
face of the side frames 112, are provided to be freely
rotatable, as shown in FIGS. 10 and 11. A plurality of
projections 173a in a semi-columnar shape are provided
on the outer peripheral surface of the auxiliary massage
rollers 173, in the peripheral direction.

[0112] The center rollers 171 prevent the user's body,
particularly the neck from abutting on the center frame
115, and the side rollers 172 prevents the neck from
abutting on the inner edges of the side frames 112. Fur-
ther, the semi-columnar projections 173a of the auxiliary
massage rollers 173 are formed in a taper shape which
is inclined downwardly to the inside of the holding body
21 in the lateral direction. It is thereby possible to mas-
sage the user's back, prevent the user's body from dis-
placing in the lateral direction by the tapered surface,
and prevent the body from abutting on the top surfaces
of the side frames 112.
[0113] The main massage rollers 137 and the auxilia-
ry massage rollers 173 are formed by foaming urethane
resin. Thus, the massage rollers 137 and 173 are set to
have a predetermined hardness by adjusting the mag-
nification of foaming at the foaming time. In this embod-
iment, the hardness of the massage rollers 137 and 173
is set to be in a range from 20 to 50, preferably 30 to 50,
as measured by a rubber hardness meter adopting the
spring type hardness test A based on the JIS physical
testing method of vulcanized rubber.
[0114] An end portion of the first drive shaft 123 and
an end portion of the second drive shaft 124 project into
the power box 122. A second drive mechanism 181 is
provided inside the power box 122. The first drive shaft
123 and the second drive shaft 124 are selectively driv-
en to rotate by the second drive mechanism 181.
[0115] The second drive mechanism 181 has a re-
versible motor 182 contained in the power box 122 as
shown in FIGS. 12 and 13. A rotating shaft 185 provided
to be freely rotatable inside the power box 122 is cou-
pled to an output shaft 183 of the reversible motor 182
via a joint 184.
[0116] A first worm gear 186 and a second worm gear
187 are provided on the rotating shaft 185. As shown in
FIG. 15, the first worm gear 186 can be rotated in one
way by a first one-way clutch 188 and the second worm
gear 187 can be rotated in the way opposite to the way
of rotation of the first worm gear 186 by a second one-
way clutch 189.
[0117] A first worm wheel 191 engages with the first
worm gear 186. The first worm wheel 191 is attached to
a first support shaft 192 provided to be freely rotatable
at one end inside the power box 122.
[0118] An end portion of the first support shaft 192 is
coupled to a coupling 193 provided to be freely rotatable
on the sidewall of the power box 122, as shown in FIG.
13. The coupling 193 faces a through hole 194 formed
on the sidewall.
[0119] When the power box 122 is bonded to one of
the side frames 112, one end portion of the first drive
shaft 123 enters the power box 122 through the through
hole 194 and is coupled to the first support shaft 192 via
the coupling 193 to rotate integrally therewith. This cou-
pling can be implemented by, for example, forming
splines on the inner peripheral surface of the coupling
193 and also forming splines 123c on the end portion of
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the first drive shaft 123 as shown in FIG. 13.
[0120] Therefore, the one-way rotation of the output
shaft 183 of the reversible motor 182 is transmitted to
the first drive shaft 123 via the first worm gear 186 and
the worm wheel 191. The first worm gear 186 and the
worm wheel 191 constitute a first power transmission
mechanism.
[0121] A second worm wheel 194 engages with the
second worm gear 187. The second worm wheel 194 is
attached to the end portion of a second support shaft
195 supported to be freely rotatable inside the power
box 122. The other end portion of the second support
shaft 195 projects into a recess portion 196 formed on
one side of the power box 122 and the projecting end
portion is fitted in a first helical gear 197.
[0122] A second helical gear 198 engages with the
first helical gear 197. The second helical gear 198 is pro-
vided to be freely rotatable and slightly move in the lon-
gitudinal direction of the shaft, on a third support shaft
199 which projects from the outer surface of the sidewall
of the power box 122 forming the recess portion 196.
[0123] An intermediate gear 201 composed of a heli-
cal gear formed integrally with the second helical gear
198 is provided on the third support shaft 199. A stopper
202 such as a C ring and a wave washer 203 are pro-
vided at the tip end of the third support shaft 199 and
the second helical gear 198 is pushed by the wave
washer 203 in the longitudinal direction of the shaft.
[0124] When the power box 122 is bonded to the side
surface of one of the side frames 112, the intermediate
gear 201 enters a recess portion 204 formed on the side
surface of the side frame 112. An end portion of the sec-
ond drive shaft 124 projects into the recess portion 204
and the projecting end portion is fitted in a terminal gear
205, which is composed of a helical gear. The interme-
diate gear 201 engages with the terminal gear 205.
[0125] Thus, when the rotating shaft 185 is driven to
rotate in the way opposite to the one way as described
above by the reversible motor 182, the rotation is trans-
mitted to the second drive shaft 124 via the second
worm gear 187, the second worm wheel 194, the first
and second helical gears 197 and 198, the intermediate
gear 201 and the terminal gear 205.
[0126] These gear rows that transmit the power to the
second drive shaft 124 constitutes a second power
transmission mechanism. With this constitution, the
transmission of the power to the second drive shaft 124
can be implemented certainly in a simple structure, and
it is possible to reduce the speed at two stages and co-
axially arrange the second support shaft 195 and the
second drive shaft 124. Particularly, the number of com-
ponents can be reduced by integrally forming the sec-
ond helical gear 198 and the intermediate gear 201.
[0127] A spring clutch 206 serving as a third one-way
clutch is provided at the other end portion, i.e. the end
portion projecting into the other side frame, of the first
drive shaft 123, as shown in FIGS. 10 and 16. When the
first drive shaft 123 does not rotate, the spring clutch

206 restricts the first drive shaft 123 from rotating in a
way opposite the one way, which is the rotating way of
the first drive shaft 123.
[0128] Further, a sheet-like friction member 207,
which is formed of a material such as polyacetals, is ap-
plied to one side surface of the second helical gear 198.
The friction member 207 is in small contact with an outer
surface (fixed member) of the sidewall of the recess por-
tion 196 at the power box 122.
[0129] The load in the longitudinal direction of the
shaft is applied to the second helical gear 198 engaging
with the first helical gear 197 driven to rotate by the re-
versible motor 182, in the direction of being remote from
the outer surface of the sidewall, in accordance with the
facing way of the gear teeth. However, the load in the
direction opposite thereto is applied to the second heli-
cal gear 198 by the wave washer 203 and, therefore,
the friction member 207 provided at the second helical
gear 198 is kept to be in a small contact with the outer
surface of the sidewall.
[0130] The friction member 207, which is pushed on
the outer surface of the sidewall, reduces the speed of
the rotation of the second drive shaft 124. That is, in a
case where the eccentric cum body 155 rotates in syn-
chronization with the rotation of the second drive shaft
124, it gradually rotates against the user's load applied
to the main massage roller 137 when it comes from the
bottom dead center of eccentric cum portion 157 to the
top dead center thereof.
[0131] However, when the eccentric cum body 155
passes the top dead center, it is to radically rotate since
the user's load is applied to the eccentric cum body 155
via the main massage roller 137. At this time, the rotation
of the second drive shaft 124 interlocking with the rota-
tion of the eccentric cum body 155 is transmitted to the
second helical gear 198 in the direction opposite to the
direction of power transmission from the first helical gear
197.
[0132] When power is transmitted from the first helical
gear 197 to the second helical gear 198, the load in the
longitudinal direction is applied to the second helical
gear 198 in the direction of being remote from the outer
surface of the sidewall. However, in a case where the
rotation of the second drive shaft 124 is transmitted in
the opposite direction, the load in the longitudinal direc-
tion of approaching the outer surface of the sidewall is
applied to the second helical gear 198. Further, since
the second helical gear 198 is pushed toward the side-
wall by the wave washer 203, the second helical gear
198 slightly moves along the third support shaft 199 and
the friction member 207 provided on the side surface
thereof is pushed on the outer surface of the sidewall of
the recess portion 196.
[0133] Accordingly, since the second drive shaft 124
is prevented from rotating radically, the main massage
roller 137 is prevented from radically falling together with
the arm 127 and thus preferable massaging can be ob-
tained.
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[0134] Electricity is fed to the reversible motor 182
provided in the power box 122 of the holding body 21
and also to an electric component 208 (FIG. 10) provid-
ed in the electric component box 121 via a pair of belts
15 driven to run under the holding body 21.
[0135] That is, as shown in FIG. 6, a pair of holders
212 (one of them shown) having conductive brushes
211, which are in electric contact with the belts 15, are
fixed on the end portions of the paired guide rails 4 by
screws 213. Lead wires 214 are connected to the con-
ductive brushes 211. One of the lead wires 124 is con-
nected to the positive side of the DC power supply (not
shown) and the other is connected to the negative side
thereof.
[0136] Each of the belts 15 is electrically conductive
with the side frame 121 of the holding body 21 via the
coupling portions 117 and the wire 116 that make the
holding body 21 interlock with the belt 15, as shown in
FIG. 3.
[0137] Both ends of the wire 116 are fixed to the ends
of the paired coupling shafts 113 connected to the paired
side frames 121, by nuts 221. The nut 221 provided at
one end of one of the coupling shafts 113 and the nut
221 provided at the other end of the other coupling shaft
113 are formed of an electrically insulating material such
as synthetic resin or the like. The other nuts 221 are
formed of a metal, which is an electrically conductive
material.
[0138] Thus, one of the belts 15 is electrically con-
nected to the coupling shaft 113 via the metal nuts 221
provided at one end of one of the wires 116 and one end
of the coupling shaft 113. The other belt 15 is electrically
connected to the other coupling shaft 113 via the metal
nuts 221 provided at one end of the other wire 116 and
one end of the other coupling shaft 113.
[0139] As shown in FIG. 10, one end of one of the cou-
pling shafts 113 and the reversible motor 182 are con-
nected to one another by a first lead wire 222, and one
end of the other coupling shaft 113 the reversible motor
182 are connected to one another by a second lead wire
223.
[0140] The other end of the above one coupling shaft
113 and the electric component 208 provided in the elec-
tric component box 121 are connected to one another
by a third lead wire 224, and the other end of the other
coupling shaft 113 and the electric component 208 are
connected to one another by a fourth lead wire 225.
[0141] Thus, electricity is fed to the reversible motor
182 and the electric component 208. That is, even when
the reversible motor 182 is provided in the holding body
21 driven to run which allows the main massage roller
137 to make kneading and pounding movements, elec-
tricity can be fed to the reversible motor 182 by using
the belts 15 which make the holding body 21 run.
[0142] A sensor mechanism 225 for sensing the ec-
centric position of the eccentric cum portion 157 of the
eccentric cum body 155 is provided at the other end por-
tion of the second drive shaft 124, which projects into

the electric component box 121. The sensor mechanism
61 has a disk 226 in which the end portion of the second
drive shaft 124 is fitted as shown in FIG. 30. A magnet
227 is embedded in the disk 226, corresponding to the
position (top fulcrum) where the eccentricity of the ec-
centric cum portion 157 is largest.
[0143] First to third sensors 228a to 228c for sensing
the magnetic force are arranged around the disk 226,
and shifted at 90 degrees in the peripheral direction.
That is, the sensors are arranged vertically and one of
the directions at right angles with the vertical direction.
When the magnet 227 faces the sensors 228a to 228c,
they sense the magnetic force thereof. Therefore, they
can sense the rotation angle corresponding to the ec-
centricity of the eccentric cum portion 157. Thus, the ro-
tation angle of the second drive shaft 124 can be con-
trolled at an angle at which the magnet 227 faces each
of the sensors 228a to 228c.
[0144] The arms 127 pivot by the rotation of the sec-
ond drive shaft 124. By controlling the rotation angle,
the pivoting state as seen in the plane of the paired arms
127 can be set to be open at the top, open at the back
or parallel, as shown in FIGS. 11A to 11C.
[0145] The above-described embodiment employs
the sensors of the magnetic force type using the mag-
nets. However, the sensors of the photoelectric type
may be employed.
[0146] The top side of the base 1 is covered with a
cloth cover (not shown). Therefore, if the user lies on
the cover, massaging can be provided to the user's
back.
[0147] Next, use of the massage apparatus having
the above-described structure will be explained.
[0148] When the user lies down on the exterior cover
20 that covers the holding body 21 on the base 1, the
drive device 10 is operated. Thus, since the holding
body 21 reciprocates along the rails 2, massaging can
be provided to the user's back by the main massage roll-
ers 137 and the auxiliary massage rollers 173 provided
in the holding body 21.
[0149] Two main massage rollers 137 are provided at
each of a pair of arms 127. Therefore, the massaging
force is larger than that in a case where only one mas-
sage roller 137 is provided thereat, and in accordance
with this the massaging effect can be enhanced.
[0150] Two main massage rollers 137 are provided on
one arm 127 along the running direction of the holding
body 21, with a predetermined distance disposed ther-
ebetween. The user's body hardly falls in that direction.
In addition, the user's body hardly falls in the lateral di-
rection of the holding body 21 by providing the auxiliary
massage rollers 173 outside the main massage rollers
137. Further, the center rollers 171 are provided on the
second drive shaft 124, on both sides of the center frame
115 and the side rollers 172 are provided thereon on the
inner side of the side frames 112. Further, the cover por-
tion 168 for covering the eccentric cum body 155 pro-
vided at the arm 127 is provided on the arm 127.
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[0151] Therefore, these rollers and the cover portion
168 prevent the body of the user lying on the base 1
from falling into the holding body 21. Therefore, the
use's body is not strictly rubbed by the holding body 21
driven to run. Further, since it is possible to prevent the
user's body from abutting on the holding body 21 without
making the diameter of the massage roller 31 larger, the
thickness of the massage apparatus is not increased.
[0152] The main massage rollers 137 and the auxilia-
ry massage rollers 173 are formed by subjecting ure-
thane resin to foam molding. For this reason, they have
a desirable hardness and an outer skin is formed on the
surface thereof by setting the magnification of foaming
at the foam molding time. Therefore, the abrasion re-
sistance can be improved by this outer skin. Further,
since they have a desirable harness in accordance with
the foaming rate, a plasticizer does not need to be used
as the prior art. The massage rollers 137 and 173 having
high abrasion resistance can be therefore obtained.
[0153] In this embodiment, the hardness of the mas-
sage rollers 137 and 173 is set to be in a range from 20
to 50, preferably 30 to 50, as measured by a rubber
hardness meter adopting the spring type hardness test
A based on the JIS physical testing method of vulcan-
ized rubber.
[0154] Thus, the massage rollers 137 and 173 are not
too hard to give pain to the user or not too soft to achieve
the massaging effect.
[0155] Two main massage rollers 137 are provided at
the middle portion and the top end portion of the arm
127, that are closer to the head side than the proximal
end part, and are supported on the second drive shaft
124 by means of the slider 143 that is held to be freely
slidable at the middle part of the arm 127.
[0156] Therefore, if the first drive shaft 123 is driven
to make the main massage rollers 137 execute the
pounding movement while the user's load is applied to
the main massage rollers 137, the rotation moment oc-
curs at the arm 127 around the second drive shaft 124
serving as a fulcrum, as a difference between a product
of the distance from the center of the drive shaft 124 to
the attachment portion of the main massage roller 137
provided at the top end portion and the load applied to
the main massage roller 137 at the top end portion, and
a product of the distance from the center of the drive
shaft 124 to the attachment portion of the main massage
roller 137 provided at the middle portion and the load
applied to the main massage roller 137 at the middle
portion.
[0157] To drive the first drive shaft 123, the torque ob-
tained by dividing the value of the rotation moment oc-
curring at the arm 127 by the distance from the second
drive shaft 124 serving as the fulcrum to the first drive
shaft 123 may be applied to the first drive shaft 123.
[0158] That is, the first drive shaft 123 can be driven
by a small power as compared to a case where one main
massage roller 137 is provided on the top end side of
the arm 127. In a case where the second drive shaft 124

is driven to make the kneading movement, too, it can be
driven by a small torque. For this reason, the reversible
motor 182 for driving the first and second drive shafts
123 and 124 can be miniaturized.
[0159] On the other hand, if the reversible motor 182
provided in the holding body 21 is operated to rotate the
rotating shaft 185, for example, one direction (normal
direction), only the first drive shaft 123, of the first and
second drive shafts 123 and 124, can be rotated in a
determined direction.
[0160] Thus, the paired arms 127 can be vertically dis-
placed by the eccentric rotation of the first eccentric
shaft portion 124a and the second eccentric shaft por-
tion 124b of the first drive shaft 123. Therefore, the
pounding movement can be assigned to the main mas-
sage rollers 31.
[0161] If the rotating shaft 185 is rotated in a reverse
direction by the reversible motor 182, only the second
drive shaft 124 is rotated. The arms 127 are thereby driv-
en to pivot and, therefore, the kneading movement can
be assigned to the main massage rollers 137 provided
on the paired arms 127.
[0162] The pounding and kneading movements can
be made by the main massage rollers 137 while recip-
rocating the holding body 21. That is, since the drive
device 10 is provided in the base 1 and the reversible
motor 182 is provided in the holding body 21, either the
pounding movement or the kneading movement can be
selectively assigned to the main massage rollers 137
while making the holding body 21 run if both the drive
device 10 and the reversible motor 182 are operated.
[0163] If the drive device 10 is operated in a state in
which the operation of the reversible motor 182 is
stopped, the holding body 21 can be made to run and
rolling massage can be thereby provided by the main
massage rollers 137. In addition, if the reversible motor
182 is operated while the operation of the drive device
10 is stopped, either the pounding movement or the
kneading movement can be assigned to the main mas-
sage rollers 137. Thus, two main massage rollers 137
are provided on each of the paired arms 127 and, there-
fore, the pounding movement and the kneading move-
ment can be made at four points and preferable mas-
saging can be effectively provided.
[0164] Reversibly, if either the drive device 10 or the
reversible motor 182 is operated, either the pounding
movement or the kneading movement can be assigned
to the main massage rollers 137 when the holding body
21 is made to run or while the operation of the holding
body 21 is stopped.
[0165] The reversible motor 182 and the second drive
mechanism 181 for selectively rotating the first drive
shaft 123 and the second drive shaft 124 by the revers-
ible motor 182 are provided in the power box 122 of the
holding body 21.
[0166] For this reason, the overall structure can be
made compact as compared to a case where the revers-
ible motor 182 is provided separately from the holding
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body 21. Moreover, although the reversible motor 182
is provided in the holding body 21 driven to run, electric-
ity can be fed to the reversible motor 182 by means of
a pair of belts 15 for allowing the holding body 21 to run
and, therefore, the structure for the feeding can also be
simplified.
[0167] The spring clutch 206 is provided at the end
portion of the first drive shaft 123 which projects into the
electric component box 121. When the first drive shaft
123 is stopped, the spring clutch 206 restricts the first
drive shaft 123 from rotating in a direction opposite to
the above-described determined direction.
[0168] When the first drive shaft 123 is stopped and
then the second drive shaft 124 is rotated to allow the
main massage rollers 137 to make the kneading move-
ment, the first drive shaft 123 sometimes rotates slightly
in the direction opposite to the determined direction of
rotation in accordance with the movement of the pivoting
arms 127. Then, the vertical movement around the prox-
imal end part serving as a fulcrum is applied to the arms
127 as well as the pivoting movement made by the sec-
ond drive haft 124 and, therefore, preferable kneading
massage cannot be made.
[0169] However, the spring clutch 206 restricts the ro-
tation of the first drive shaft 123, which is caused by the
pivoting movement of the arms 127 made by the second
drive shaft 124. The spring clutch 206 also prevents the
vertical movement around the proximal end part serving
as a fulcrum caused by the first drive shaft 123 when
the arms 127 are pivoted by the second drive shaft 124.
[0170] That is, it is possible to prevent the pounding
movement from being made during the kneading move-
ment and, therefore, the kneading movement can be
certainly made by the main massage rollers 137.
[0171] On the other hand, when the eccentric rotation
of the eccentric cum portion 157 of the eccentric cum
body 155 moves downwardly from the top dead center
while the second drive shaft 124 is rotated to allow the
main massage rollers 137 to make the kneading move-
ment, the second drive shaft 124 may be radically rotat-
ed together with the eccentric cum body 155 due to the
user's load applied to the main massage rollers 137.
That is, the parts of the arms 127 where the main mas-
sage rollers 137 are provided may radically fall with the
proximal end part serving as a fulcrum.
[0172] However, the friction member 207 is provided
on the side surface of the second helical gear 198 of the
gear train, which transmits the rotation of the reversible
motor 182 to the second drive shaft 124. Thus, if the
eccentric cum body 155 is to radically rotate together
with the second drive shaft 124, the second helical gear
198 slightly moves along the third support shaft 199, and
the friction member 207 provided on the side surface of
the second helical gear 198 abuts on the outer wall sur-
face of the recess portion 196 to generate the friction
force.
[0173] As a result, the friction force reduces the speed
of rotation of the second drive shaft 124 and the second

drive shaft 124 is thereby restricted from rotating radi-
cally. That is, it is possible to prevent the main massage
rollers 137 from falling radically during the kneading
movement and, therefore, preferable massage can be
provided.
[0174] On the other hand, the arm cover 135 is bond-
ed to the arm housing 132 of the arm 127 and the slider
143 is provided at the holding portion 142 formed be-
tween the bonding surfaces thereof.
[0175] For this reason, the sliders 143 for allowing the
main massage rollers 137 to make the kneading move-
ment can be provided in the arms 127 so as to certainly
slide with a simple structure.
[0176] The main massage rollers 137 are provided to
be freely rotatable on the support shafts 136 formed in-
tegrally with the arm housings 132 and are held by fitting
the attachment screws 141 in the arm covers 135
through the support shafts 136.
[0177] For this reason, the support shafts 136 are
constituted integrally with the arm housings 132. There-
fore, the structure can be simplified and the assembling
operation can be facilitated as compared to a case
where they are provided separately from one another,
and the main massage rollers 137 can be certainly pro-
viding without being loose.
[0178] The power box 122, which contains the revers-
ible motor 182, is composed of the metal main body por-
tion 122a formed of aluminum die-casting and the lid
portion 122b formed of synthetic resin. For this reason,
when the reversible motor 182 is operated and heat is
thereby generated, the heat is radiated to the outside
through the main body portion 122a. Therefore, it is pos-
sible to prevent the heat from being so accumulated in-
side the power box 122 and the temperature of the re-
versible motor 182 from rising excessively.
[0179] On the other hand, the lid portion 122b of the
power box 122 is formed of synthetic resin. Thus, the
overall power box 122 can be made more right-weight
as compared with a case where the overall power box
122 is formed of metal. Further, the lid portion 122b is
positioned on the outer side in the lateral direction of the
holding body 21. For this reason, even if the holding
body 21 is in sliding contact with the exterior cover 20
and the like at the time of reciprocates along the guide
rails 4, it is possible to prevent the exterior cover 20 and
the like from being damaged at an early time.
[0180] In the above-described embodiment, the mat-
tress type massage apparatus has been explained. The
massage apparatus of the present invention may be de-
signed to be in a chair type. In addition, the center rollers
171 and the side rollers 172 may be formed by foam
molding using urethane resin, similarly to the main mas-
sage rollers 137 and the auxiliary massage rollers 173.
[0181] FIG. 33 is a plan view showing the massage
apparatus according to a second embodiment of the
present invention. In this massage apparatus, an attach-
ment shaft 232 at which a plurality of massage rollers
231 are provided to be freely rotatable at a determined
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distance from the holding body 21 is provided on a pair
of guide rails 4 provided on the base 1, as well as the
holding body 21. Support members 233 are provided at
both ends of the attachment shaft 232. The support
members 233 are coupled to the belts 15 that are driven
to run along the guide rails 4.
[0182] The projecting part of the power box 122 pro-
vided in the holding body 21, i.e. the part in which the
reversible motor 182 is provided, faces in a direction op-
posite to that of the above embodiment, i.e. a direction
of the drive device 10. In this case, the first drive shaft
123 is provided on the side portion at an opposite side
to the drive device 10 of the holding body 21, though not
shown in detail.
[0183] In this structure, the massage rollers 231 run
along the guide rails 4 together with the holding body
21. Therefore, the massage rollers 231 can also mas-
sage the user's body. That is, the massage apparatus
having a high massage effect can be provided.
[0184] The same portions of the second embodiment
as those of the first embodiment are denoted by the
same reference numerals and their explanation has
been omitted.

Claims

1. A massage apparatus comprising:

a holding body for reciprocating along a prede-
termined direction;
a first drive shaft having a pair of eccentric shaft
portions at a middle portion thereof, and being
provided in the holding body while having an
axis substantially perpendicular to a running di-
rection of the holding body;
a second drive shaft provided in the holding
body while having an axis parallel to the first
drive shaft;
a pair of eccentric cum bodies each having an
eccentric cum portion which is eccentric to a
middle portion of the second drive shaft and
which has an axis inclined to the axis of the sec-
ond drive shaft;
a pair of arms each having a proximal end por-
tion attached to the eccentric shaft portion of
the first drive shaft by a bearing so as to freely
oscillate;
a pair of main massage rollers provided at two
parts on top sides of the respective arms closer
than the proximal end portions thereof, so as to
freely rotate at a predetermined distance;
a slider held to freely slide along a predeter-
mined direction at a part between the pair of
main massage rollers of the arms, and fitted in
the eccentric cum portions so as t be freely ro-
tatable, for sliding relatively to the arms inter-
locking the eccentric rotation of the eccentric

shaft portions of the first drive shaft; and
a drive mechanism provided in the holding
body, for selectively rotating any one of the first
and second drive shafts, for assigning pound-
ing movement to the main massage rollers in
accordance with the eccentric rotation of the
eccentric shaft portions by driving the first drive
shaft, and for assigning kneading movement to
the main massage rollers in accordance with
the eccentric rotation of the eccentric cum bod-
ies by driving the second drive shaft,

characterized in that each of the arms is com-
posed of:

an arm housing having a first opening portion;
and
an arm cover having a second opening portion
facing the first opening portion, for forming a
holding portion bonded to the arm housing to
hold the slider to freely slide along a predeter-
mined direction between the bonding surfaces.

2. A massage apparatus according to claim 1, charac-
terized in that the arm housing and the arm cover
are formed of synthetic resin.

3. A massage apparatus according to claim 1, charac-
terized in that the arm housing and the arm cover
are formed of synthetic resin, a support shaft for
supporting the main massage roller to freely rotate
is formed integrally with the arm housing, and screw
holes in which attachment screws for holding the
main massage roller supported by the support shaft
are fitted are formed on the arm cover.

4. A massage apparatus according to claim 1, charac-
terized in that a recess portion for guiding the slider
to freely slide in a predetermined direction is formed
around the first opening portion, on the arm hous-
ing.

5. A massage apparatus according to claim 1, charac-
terized in that a receiving portion for abutting on an
end surface of the sliding direction of the slider held
by the holding portion so as to freely slide is formed
at the arm cover.

6. A massage apparatus according to claim 5, charac-
terized in that a first slot groove is formed on the
receiving portion and a second slot groove is
formed on the peripheral part of the second opening
portion, at the arm cover;

a first deformation screw for elastically expand-
ing and deforming the receiving portion to re-
move looseness between the slider and the re-
ceiving portion is fitted in the first slot groove;
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and
a second deformation screw for elastically ex-
panding and deforming the arm cover in a thick-
ness direction to remove looseness in the thick-
ness direction intersecting the sliding direction
of the slider is fitted in the second slot groove.

7. A massage apparatus according to claim 1, charac-
terized in that an oil storing groove is formed on the
surfaces of the arm housing and the arm cover,
which form the holding portion.

8. A massage apparatus according to claim 1, charac-
terized in that a covering portion for covering the
eccentric cum body projecting from a side surface
of the arm is formed integrally with the arm housing.

9. A massage apparatus according to claim 1, charac-
terized in that the eccentric cum portion of the ec-
centric cum body is fitted in a fitting hole formed on
the slider, and a cum pressing member formed of
synthetic resin is attached to an end surface of the
eccentric cum portion.

10. A massage apparatus according to claim 7, charac-
terized in that a recess portion whose peripheral
wall is split by split grooves is formed on an end sur-
face of the eccentric cum portion, a projecting por-
tion entering the recess portion and having a third
slot groove is provided on the cum pressing mem-
ber, and a third deformation screw for elastically ex-
panding and deforming the projecting portion and
deforming the peripheral wall of the recess portion
is fitted in the third slot groove.

11. A massage apparatus according to claim 1, charac-
terized in that the drive mechanism comprises:

a rotating shaft;
a reversible motor selectively rotating the rotat-
ing shaft in any of a normal direction and a re-
verse direction;
a first power transmission mechanism for mak-
ing the first drive shaft interlock one rotary di-
rection of the rotating shaft; and
a second power transmission mechanism for
making the second drive shaft interlock the oth-
er rotary direction of the rotating shaft.

12. A massage apparatus according to claim 11, char-
acterized in that the first power transmission mech-
anism is composed of a first worm gear provided on
the rotating shaft to interlock the one rotary direction
of the rotating shaft via a first one-way clutch, and
a first worm wheel provided at one end portion of
the first drive shaft and engaged with the first worm
gear; and

the second power transmission mechanism is

composed of a second worm gear provided on the
rotating shaft to interlock the other rotary direction
of the rotating shaft via a second one-way clutch,
and a gear train having a second worm wheel en-
gaged with the second worm gear, for transmitting
rotation of the second worm wheel to the second
drive shaft.

13. A massage apparatus according to claim 12, char-
acterized in that the gear train comprises:

a first helical gear attached coaxially with the
second worm wheel;
a second helical gear engaged with the first hel-
ical gear; and
an intermediate gear formed integrally with the
second helical gear engaged with a terminal
gear provided on the second drive shaft.

14. A massage apparatus according to claim 13, char-
acterized in that a speed reducing member for re-
ducing a speed of the rotation of the gear train when
the eccentric rotation of the eccentric cum body is
to fall from a top dead center due to the rotation of
the second drive shaft is provided at the gear train.

15. A massage apparatus according to claim 14, char-
acterized in that the first and second helical gears
engaged with one another are provided at the gear
train;

the speed reducing member serves as a friction
member provided on a side surface of one of
the helical gears; and
when the eccentric rotation of the eccentric cum
body is to fall from a top dead center, the friction
member is pushed on a fixing member posi-
tioned to face the friction member by an axial
driving force applied from the eccentric cum
body to the one helical gear via the second
drive shaft.

16. A massage apparatus according to claim 11, char-
acterized in that a third one-way clutch for restricting
the first drive shaft from rotating in the one rotary
direction when the second drive shaft is rotated in
the other rotary direction, is provided at the other
end portion of the first drive shaft.

17. A massage apparatus according to claim 1, charac-
terized in that an auxiliary massage roller is provid-
ed on a laterally outer side of the holding body than
the main massage roller, in the holding body.

18. A massage apparatus according to claim 1, charac-
terized in that a center massage roller is provided
on a laterally inner side of the holding body than the
main massage roller, in the holding body.
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19. A massage apparatus according to claim 1, charac-
terized in that the main massage roller is formed by
subjecting urethane resin to foam molding.
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